Text books continue to be published despite the impact of web-based communications and learning. Single author books have become rare, largely due to the time and considerable personal effort required. The advantages of this format are a uniform style and generally coming from more senior academics they often represent sound experience with a focus on the key long-term issues and principles rather than what has grabbed the headlines this week, this year or even at last year's meetings.
John K-J Li's book on the physics of the cardiovascular system represents this latter type of publication and is a valuable contribution. Written from his standpoint as a distinguished Professor and bioengineer based at Rutgers University in New Jersey for over 25 years, it contains a wealth of excellent detail despite only taking up just under 250 pages. While Dr Li has produced several similar books on this topic in recent times, this concise effort covers all the relevant areas of the physical aspects of vascular and cardiac structure, the impact of geometry and control systems as well as finding time to cover the basic and applied fluid mechanics of the blood. Disappointingly, perhaps for the clinician, it does not contain any specific consideration of arterial hypertension of any form.
While similar texts can appear daunting for clinicians by focusing too much on the derivation and assumptions behind a variety of mathematical models representing biological systems, Dr Li, perhaps due to space rather than professional inclination, avoids this and makes this an easy book to read about what can become a very complex and technical subject. However, I am sure even the author would accept that there are still a lot of equations here and some series of equations do need to be read more than once to be followed by a nonengineer.
Furthermore, one of the key areas that will also be of interest to any clinician and is perhaps one major weakness of a bioengineering approach is the impact of biological variance. This introduces what the engineer sees as an error to their calculation or modelling exercise but the clinician accepts as the essence of what is biologically normal. More significantly, there is often a continuous relationship with the pathology of interest. At several points in his text, this variance is not so clearly accepted and the author often appears to prefer the ideal of the model rather than the reality of biology. I suspect this is a common trait among bioengineers rather than a personal view of Dr Li and is, nonetheless, understandable. Would we all not prefer symmetry and predicable relationships?
Finally, while one laudable aim of the book is to underline the quantitative measurement of cardiovascular dynamics, this is perhaps the one area that has been truncated, either by the publisher or Dr Li himself. There remain very useful basic pointers for the clinician, but the detail on this section is scant compared to the rest of the text. The strength of this book as with Dr Li's previous volumes a clear and simple organization allowing a reader to read it in its entirety (and it would be an excellent primer for the PhD or MD student in this setting as it can be read cover to cover in a little over a week) or more likely to identify a topic of specific interest. This initial volume in the series is a readable overview of the physical principles of arterial circulation. The small section on venous issues could probably have been left to one side. The challenge for both clinicians and the engineers is to integrate these physical principles and the theoretical equations with the molecular and cellular aspects of the arterial system in health and more importantly for clinicians in arterial disease. This work is an excellent introduction and reference for the MD/PhD student or even undergraduate considering this challenge. On the whole, Dr Li can only be congratulated on another splendid effort in his series of single author works.
